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MATTERS CONCERNING SEARCH AND RESCUE, INCLUDING
THOSE RELATED TO THE 1979 SAR CONFERENCE AND

THE INTRODUCTION OF THE GMDSS

Report of the seventh ICAO/IM O Joint Working Group on
Harmonization of Aeronautical and Maritime Search and Rescue

Note by the Secretariat

Executive summary:

Action to be taken:

Related documents:

SUMMARY

Remaining appendices A, B, C, D, E and F to the report of the seventh
meeting of the Joint ICAO/IMO Working Group on Harmonization of
Aeronautical and Maritime Search and Rescue, which was held in
Bergen/Tromsg (Norway), from 2 to 7 April 2000, are annexed herewith
for information.

The Sub-Committee is invited to note the information provided in
appendices A, B, C, E and F. Appendix D, containing proposed
amendments to the IAMSAR Manual, is reproduced in English only and,
if agreed, will be translated into French and Spanish after COMSAR 5.
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ICAO/IMO JOINT WORKING GROUP ON SAR (2000) SEVENTH MEETING

Norway, 2—7 April 2000

List of Participants

ICAO Member
Name Title Organization Mailing Address Telephone number (upper) | E-mail Address etc.
Fax Number (lower)
John Y oung Mr. AUSSAR GPO Box 2181 +612 62795710 john.young@amsa.gov.au
Audrdia Canberra ACT 2601, Audtrdia +612 62795757
Peter Howe Lieutenant National Defence National Defence Headquarters, +1 (613) 995-6977 ac911@issc.debbs.ndhg.dnd.ca
Colonel Headquarters, Canada | MGen George R. Pearkes Building, +1 (613) 995-8687
Ottawa, Ontario, K1A 0K 2, Canada
Y ves Thevenot Mr. SAR Bureau — DGAC, | 93 Bd du Montparnasse +33 1 4954 6769 none
France 7500 6 Peris, France +33-1-4954 6749
Marco Haase Lieutenant SAR Services, German Air Force Air Transport +49 (251) 936-1386 Itkdo-ef @t-online.de
Commander | German Navy Command, +49 (251) 936-1435 MB.Haase@t-online.de
Search and Rescue Service Germany,
P.O. Box 4820, 48027 MUnster,
Germany
Annika Ms Swedish CAA P.O. Box 5159 +46 (31) 648-002 annika.wallengren.lgjon@amrcc.|f
Wallengren Lgon S-426 05 Vastra Frolunda, Sweden +46 (31) 698-495 v.se
lan Herdman Mr. Directorate of K6, CAA House, 45-59 Kingsway, +44 20 7453 6541 i.herdman@dapcaa.demon.co.uk
AirspacePalicy, London WC2B 6TE, +44 20 7453 6565
United Kingdom United Kingdom
Kevin Mullins Captain AFRCC, USA 205 Dodd Blvd, Ste 101C, Langley +1-757-7648117 kevin.mullins@langley.af.mil
AFB, VA 23665, USA
+1-757-7648131
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IMO Member
Name Title Organization Mailing Address Telephone number (upper) | E-mail Address etc.
Fax Number (lower)
Ron Miller Mr. Canadian Coast Guard | 200 Kent Street 5" Floor +1 (613) 990-3119 MillerR@dfo-mpo.gc.ca
Ottawa, ON., Canada K1A OE6 +1 (613) 996-8902
Francois Escaffre | Mr. SECMAR France 16, Blvd RASPAIL, 75007, Paris, +331.42.84.1606 francois.escaffre@sgmer.premier
France +331.42.84.07.90 -ministre.gouv.fr
Naoki Tsutsui Mr. Japan Coast Guard Kaijo Hoan Cho, +81-3-3591- 7942 naoki-
2-1-3 Kasumigaseki, Chiyoda-Ku, +81-3-3581-2853 tsutsui @kaiho.motnet.go.jp
Tokyo, 100-8989, Japan
Stein Solberg Mr. Norwegian Rescue JRCC Stavanger, +47 51646000 solberg@c2i.net
Service Sikringsbygget, N-4050 Sola, Norway | +47-51652334 ssolberg@rccstavanger.no
(JRCC Stavanger)
Urban Hallberg Mr. Swedish Maritime Swedish Maritime Administration +46 111911 17 urban.hallberg@sg of artsverket.se
Administration SE-601 78 Norrkoping +4611 123109
Sweden
Geoff D. Roberts | Mr. United Kingdom Directorate of Maritime Operations, +44-2380-329323 aviation@mcga.gov.uk
Maritime and Bay 1/08, Spring Place, 105 +44-2380-329488
Coastguard Agency Commercia Road, Southampton
S0O15 1EG, United Kingdom
Dan Lemon Mr. United States Coast U.S. Coast Guard HQs, +1 (202) 267-1582 dlemon@comdt.uscg.mil
Guard Commandant (G-OPR-2) +1 (202) 267-4488
2100 2 Street SW
Washington, DC 20593-0001, USA
Kwok-wai Chan | Captain Hong Kong Marine Harbour Building, 38 Pier Road, +852-2543 5558 hkmrcc@mardep.gen.gov.hk
Dept. Central, Hong Kong, China +852-2541-7714
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Advisers
Name Title Organization Mailing Address Telephone number (upper) | E-mail Address etc.
Fax Number (lower)
Erling Herstad Mr. JRCC Bodg, Norway | P.O. Box 1016, 8001 Bodo +47 755 59000 herstad@online.no
Norway +47 755 24200

Arne-Kjdll Mr. Telenor Maritime Telenor Nett AS, Fredensborgv. 31, +47 75513101 arne-kjell.dahlmo@telenor.com
Dahlmo Radio, Norway 8003 Bodo, Norway +47 75 52 58 96
Aanund Mr. Telenor Maritime P.O. Box 6701, St Oleavs pl, 0130 anund. haktorson@tel enor.com
Haktorson Radio, Norway Odo, Norway
John Johannessen | Mr. Telenor Maritime P.O. Box 6701, &t Oleavs pl, 0130 +47 2277 9505 john. johannessen@tel enor.com

Radio, Norway Odo, Norway +47 2236 0094
Simon Cockburn | Mr. United Kingdom Head of Radio Safety, Bay 2/27, +44-2380-329144 simon_cockburn@mcga.gov.uk

Maritime and Spring Place, 105 Commercial Road, | +44-2380-329204

Coastguard Agency Southampton SO15 1EG, United

Kingdom

Guy Bede Mr. United Kingdom Admiraty Way, Taunton, Somerset +44 (0)1823 337900 Guy.Bede@ukho.gov.uk

Hydrographic Office | TA1 2DN, United Kingdom Ext. 3641

+44 (0)1823 334752

Jack R. Frost Mr. United States Coast 8550 Arlington Bvld., Fairfax, VA +1 703 560-8324 jfrost@soza.com

Guard 22031, United States -AT77

+1 703 560-2082

Albert HONG Mr. Hong Kong Civil Air Traffic Management Division, +852- 2910 6813 amdsaro@cad.gcn.gov.hk
Koon-chung Aviation Dept. Civil Aviation Department, +852- 2910 0186

4/F Air Traffic Control Complex,
Hong Kong International Airport,
Lantau, Hong Kong, China
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Observers
Name Title Organization Mailing Address Telephone number (upper) | E-mail Address etc.
Fax Number (lower)
G Patdis Lieutenant Hellenic Ministry of 150, Gr. Lambraki Av., 185 18, +301-419 1188 dan@yen.gr
(HCG) Mercantile Marine, Piraeus +301-412 8150
Safety of Navigation | Greece
Directorate, Greece
H. Zismopoylos | Lieutenant Hellenic Naval Stratopedo Papagou, Athens, +301-655 1617
Commander | General Staff, Greece | Greece +301-651 8416
(Navy)
A. Giokaris Pr. Greece
Greece
Y aakov Nitzan Captain (N) | Administration of Ha atzmaut 102, Haifa, Israel +972-48563110 ynitzan@netvision.net.il
Ret. Shipping and Ports, +972-48526692
| srael
Javier Olvera Captain Mexican Armed Force | ESID120#70-140, XOCH, 41L CO, 56246279
Lara D.F., Mexico
Mrs. +31 255 546 551 kwc.com@czmned.navy.disp.m
Anja Nachtegaal Netherlands P.O. Box 303, 1970 AH ijmuiden +31 255 546 548 indef.nl
Coastguard Centre Netherlands
Ergn Ercin Mr. Department for Ahmet Rasm Sokak, No.21/7 +90 312287 1876 ersinercin@ixir.com
Maritime Affairs, Cankaya, Ankara, +90 312439 3699
Ministry of Foreign Turkey
Affairs, Turkey
Binai Aydogdu | Lieutenant | Turkish General Staff | Genelkurmay Bsk. ligi, Kom.Kont.D., | +90 312 402 1646 binali89@usa.net
(Navy) (SAR Officer) Ankara, Turkey
Bedrettin Ozgur | 1% Turkish General Staff | Genelkurmay Bsk. ligi, +90 312 402 1417
Lieutenant GN.P.P. and. D. Bakanliklar, Ankara,
Turkey
Neat Guler Lieutenant Turkish Coast Guard | Sahil Giverlik K. legi Bakariliklar, +90 312 425 3337
(N) Commeand (Director of | Ankara, Turkey
SAR)
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William Ruark Mr. COSPAS-SARSAT c/0o INMARSAT +44 (0)20 7728-1066 bill_ruark@imso.org
99 City Road, London, EC1Y 1AX +44 (0)20 7728-1170
United Kingdom

John Wynn Mr. European Commission | Imsarc Ltd. 8-10 Wimborne St. +44 01725 517110 Imsarc@aol.com
Cranborne, Wimborne, Dorset, BH21 | +44 01725 517110
SPP, United Kingdom

Peter Eade Mr. European Commission | Racal Defence Electronics Asset +44-1749-682501 peter.eade@rdel.co.uk
Location Systems Wookey Hole Road | +44-1749-682434
Wells, Somerset, BA5 1AA, United
Kingdom

Andy Fuller Mr. IMSO 99 City Road, London, ECL1Y 1AX +44 (0)20 7728-1378 andy_fuller@imso.org
United Kingdom +44 (0)20 7728-1172

Commander | ILF Royal National Lifeboat Institution +44-1202-663156 mwoodroffe@rnli.org.uk

Mike Woodroffe West Quay Road, Poole, Dorset BH15 | +44-1202-663399
1HZ, United Kingdom

Secretariat

Name Title Organization Mailing Address Telephone number (upper) | E-mail Address etc.
Fax Number (lower)

Cay-R. Boquist Mr. ICAO 999 University Street +1-514—954-6708 cboquist@icao.int
Montreal, PQ H3C 5H7 +1-514—954-6759

Tore Fossum Captain IMO 4 Albert Embankment +44 20 7587 3110 tfossum@imo.org
London SE7 7SR +44 20 7587 3210
United Kingdom

Osamu Marumoto | Mr. IMO 4 Albert Embankment +44 20 7587 3128 omarumoto@imo.org
London SE7 7SR +44 20 7587 3210

United Kingdom
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APPENDIX B

AGENDA FOR THE SEVENTH MEETING OF THE
ICAO/IMO JOINT WORKING GROUP ON HARMONIZATION OF
AERONAUTICAL AND MARITIME SEARCH AND RESCUE

1 Adoption of the agenda

2 Consideration of terms of reference - future work of the Joint Working Group and priorities.

A briefing of the outcome of the COMSAR 4 and MSC 71 deliberations on the
composition of the IWG

2 consideration on how to incorporate MSC decisions

3 Provisions of conventions, plans, manuals and other documents affecting SAR:
A status of the Maritime SAR Convention

2 progress report on the possible alignment of the IMO Area SAR Plans, GMDSS
Master Plan and ICAO Regiona Air Navigation Plans

.3 progress report on the possible alignment of ICAO Annex 12 to the Maritime SAR
Convention

4 further work on the Joint Manual, availability for training - institutions, priority items
for amendments

5 list of references to the IAMSAR Manual
4 SAR operational principles, procedures and techniques:
A1 medical intervention teams
2 overland search planning for missing aircraft
.3 experiences from major air-accidents which might affect the SAR services

4 Aircraft Co-ordinator (ACO)
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5 SAR system administration, organization and implementation methods:
A SAR database
2 development of minimum standards and guidelines
.3 quality/improvement
4 debriefing report
5 status of the work on the "international SAR fund"
.6 review of various "Technical co-operation projects’ and their impact on implementing

and maintaining SAR services

6 RCC/RSC equipment and facility designations and standards:
A use of Internet in RCC/RSC work
2 status of AlS, DSC and GP& C and related systems in aeronautical and maritime SAR
7 SAR communications:
A1 status of the GMDSS after its full implementation
2 final outcome of the discussions on discontinuation of 121.5 MHz for alerting
purposes
3 future trends in SAR communications
8 SAR personnel staffing and training:
A1 development of a RCC Operators Certificate
2 future development of joint SAR courses based upon the IAMSAR Manual
3 seminars for users of the SAR system
9 Any other business

10 Report to ICAO and the COMSAR Sub-Committee
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APPENDIX C

TERMS OF REFERENCE OF THE INTERNATIONAL CIVIL AVIATION
ORGANIZATION/INTERNATIONAL MARITIME ORGANIZATION
JOINT WORKING GROUP ON SEARCH AND RESCUE

1 This Joint Working Group (JWG) is established to develop recommendations and information
to support the IMO Sub-Committee on Radiocommunications and Search and Rescue and/or ICAO,
as appropriate, on any matters pertinent to harmonization of international maritime and aeronautical
SAR.

2. The JWG will meet as necessary, subject to approval of the IMO Maritime Safety Committee
and ICAO, with meetings hosted and supported by IMO and ICAO on an aternating basis.

2.3 Invitations to participate in the IWG will be submitted to respective Member States by both
IMO and ICAO.

4, Language services will not be provided during JWG meetings.

5. JWG meetings will generaly take place annually about midway between meetings of the
IMO Sub-Committee on Radiocommunications and Search and Rescue.

6. The JWG will provide an active interface between IMO and ICAO for harmonization of
maritime and aeronautical SAR plans and procedures in accordance with the 1985 MOU between
IMO and ICAO, and with resolution 1 of the 1979 International Conference on Maritime Search and
Rescue.

7. The JWG will review and develop proposals relating to harmonization in various matters
including:
a) provisions of conventions, plans, manuals and other documents affecting SAR;

b) SAR operational principles, procedures and techniques,
C) SAR system administration, organization and implementation methods;
d) RCC/RSC equipment and facility designations and standards;
€) SAR communications; and
f) SAR personnel staffing and training.
8. Need for JWG continuation will be reviewed by IMO and ICAO on an ongoing basis; the

JWG will be discontinued when either organization concludes the work is no longer cost effective,
and formally informs the other of its decision to discontinue.
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APPENDIX D
AMENDMENTSTO THE IAMSAR MANUAL*
VOLUME |
In page 2-9, paragraph 2.7.2 last line after “... organizations’ add:
", including support for specialized functions such as developing a search plan*; and
after "other sources of data.” add:
"Additional information may be found in paragraph 1.11 of Volume II, Mission Co-ordination."

VOLUME II

Abbreviations and Acronyms

Page Amendment
iX Add: “ASW ..o average surface wind”
Add: “ASWe...ooceeeennnee. average surface wind error”
Add: "ASWDVe......drift velocity error due to ASW,’
Add: “DD ....cccceeeennee. (leeway) divergence distance’
X Add: “DVe..oooiriieeiiieeine total drift velocity error”
Add: “f,........ search facility velocity correction factor
Xi Add: “Lp e datum base line”
Add: “LWeiioiiiiiiiiee e, leeway error”
Xii Add: “SCa.iiiiiiiieeeeeeeeeeeeeeen sea current error”
Xiii Add: “SR. Separation ratio
P20 [0 O tidal current error”
Add: “TWCe...ooiieriiieeriaenns total water current error”
Xiv Add: “WCea..oiiiiieiiiieeeeiiee e wind current error”
Add: “Za e available effort”
Add: e relative effort”
Y20 [0 LA cumulative relative effort”

From*“Z to “Z, Zia'

! Contents and index for each volume should be checked and renumbered, if necessary.
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Page Item

XV
“Available effort (Z,)

XVi
“Datum baseline

xvi Datum marker buoy (DMB)
“Divergence Distance
Drift error (Do)
Effort factor (fz)

XVili Initial position error (X)

Glossary
Amendment

Add:

The amount of effort available fa assignment to a particular
datum”

Add:

That portion of a datum line that is drawn between two
specific locations, such as way points on a distressed or
missing craft’s intended track line. May be extended to form a
datum line that accounts for the probable error(s) of one or
both locations.

From “actual sea current” to “actual total water current”

Add:

Distance between the left and right leeway divergence
datums.”

From“Total drift error” to“Total probable drift error”

From “(1) For point datums’ to “(1) For point and leeway
divergence datums’

Replace definition with:

“The estimated probable error of the initial position(s) at the beginning of a
drift interval. For the first drift interval, this will be the probable error of the
initially reported or estimated position of the SAR incident. For subsequent
drift intervals, it will be the total probable error of the previous datum

position(s).”

Xviii
“Leeway Divergence Angle

Xviii
“Leeway error (LWy)

XX
“Seacurrent error (SCo)

XXii
“Separation Ratio (SR)
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Add:

The average angle between an object’s direction of leeway
and the down wind direction. Leeway may diverge to either
the right or the left of the down wind direction. Current
evidence indicates that object’'s with significant leeway
divergence angles rarely jibe or tack down wind.”

Add:
The probable error of the leeway estimate.”

Add:
The probable error o the sea current estimate.”

Add:
The ratio of the divergence distance (DD) between two leeway

divergence datums to the total probable error of position (E).
(SR=DDI/E)"



Page Item

XXiii

“Tidal current (TC)

Tidal current error (TCy)
Total drift error (D)

XXiii
“Total drift velocity error (DVy)

XXili
“Total water current error
(TWCy)

“Wind current error (WCy)
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Amendment

Add:

Near-shore currents caused by the rise and fall of the tides.
The probable error of the tidal current estimate.”

Replace definition with:

“Also total probable drift error. The total probable error in the
datum position that is contributed by the total drift velocity
error DVe). De= DVe "~ twhere t is the length of the drift
interval in hours.

Add:

Also total probable drift velocity error. The total probable
error of the total drift velocity based on the probable errors
contributed by the probable errors in the average surface wind,
leeway, and total water current.”

Add:

Also total probable water current error. The total

probable error of the total water current based on either (a) the
probable error of the measured total water current or (b) the
probable errors of the wind current, tidal or sea current, and
any other current that contributed to the total water current.”

Add:
The probable error of the wind current estimate.”
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Chapter 1

Page 1-15, paragraph 1.11.1 add at the end of the paragraph:

“Thisis not true for software that directly addresses the search planning problem. Developing such
software requires specialized expertise in computer modelling, the application of search theory and
the application of environmental sciences such as meteorology and oceanography to SAR. Paragraph
1.11.9 lists some of the functional characteristics that should be considered for search planning
software.”

Page 1-16, add new paragraph:

“1.11.9 Computer-based Search Planning. The use of computers to support the search planning
process is growing as it offers the SAR Co-ordinator greater flexibility to calculate a refined search
area. Although there may be a tendency to computerise the manual method, computerising this
overly simplified pencil-and-paper technique should be avoided. Computers make much more
sophisticated techniques feasible, such as making the best use of increasingly available detailed
environmental data for modelling and predicting drift, creating and testing various scenarios,
integrating and evaluating the impact of late-arriving information, and simulating changes in the
search object’s status and type, etc. Perhaps most importantly, such models can produce optimal
search plans that maximise the probability of success. SAR Co-ordinators are cautioned that they
should be familiar with the basic theories of each Search Planning element to fully take advantage of
the search planning software. SAR Co-ordinators are also reminded that computers are only devices
that provide support; they cannot make important decisions and the quality of their outputs can only
be as good as the quality of the inputs. Further information may be found in Appendix P of this
publication.”

Chapter 4
Page Section Line Amendment
4-1 Footnote From “a geographic point, line or area” to “a geographic

point (or set of points), line or ared’

4-2 422 1-2 From “The many diverse criteria ... makes ...” to “The many
diverse criteria ... make ...”

4-3 4.3.2 1 From “A datum may be a point, line or area.” to “A datum
may be a point (or set of points), line or area.”

4.3.3 4 From “geometric figure covering” to “geometric figure or
figures covering”

4-6 4.4.3(a)4 From “be somewhat off the downwind direction” to “diverge
to the left or the right of the downwind direction. (The
average angle between the search object’s leeway direction
and the downwind direction is known as the leeway
divergence angle.) Whether the craft’s leeway will diverge to
the left or the right is unknown. This uncertainty requires that
both possibilities be considered.”
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4-8 Figure 4-7
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Amendment

From “Leeway rates may be computed” to “Leeway rates and
leeway directions may be computed”

From “procedures provided with the Datum Worksheet” to
“procedures provided with the Leeway Worksheet”

From “Only those designed to move with the upper one or two
metres of the ocean are useful for search planning purposes.”
to “Those that move with the upper one or two metres of the
ocean measure total water current while those that are
designed to move with deeper currents tend to measure only
sea current.”

From “the direction and rate of drift” to “the directions and
rates of drift”

Replace Figure 4-7 with the one shown below.

Dirift
Welocily

. i
o

L ety
{ricit )

[

o 0.5 1 1
Knots

Figure 4-7 — Computing drift speeds and directions
from total water current and leeway

49 4471 From “Point Datums” to “Sngle Point and Leeway Divergence
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Page Section Line Amendment
49 4473 Add: “In adrift involving leeway, the first drift interval will produce
two new datum points, one for each of the leeway vectors.
Thereafter, it is assumed that the “left” datum will always use
the leeway vector that is to the left of the down wind direction
and the “right” datum will always use the leeway vector that is
to the right of the down wind direction.”
4-9 Figure 4-8 Replace Figure 4-8 with the one shown below.
Eﬁ -
N %
Datum {left) Q@"‘“{\
4{} -
“Divergence
0r Distance (DD}
20| Datum (right)
Drift —
Distance
(left)
10 |-
Drift [:T'istanc&r right
i (right)
0 1 3 1 ! L I
-10 0 10 20 30 40
Nautical Miles
Figure 4-8 — Determining new datums and divergence distance
(drift distance = drift speed ~ time adrift)
4-10 4.4.8 1 From “the computed drift velocity and the resulting drift

distance” to “the computed drift velocities and the resulting

drift distances”
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Page Section
4-10 4.4.8(a)1
4-10 4.4.8(c)
4-11

4.6.1 Effort Factor (f)

Factor (fg) —3

4-17
4-18

4-18

4-19

4-21

4-23
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Amendment

From “afew types of craft” to “many types of craft”
From “Furthermore, most leeway studies have data only for
light to moderate wind speeds. Estimates for higher” to
“Furthermore, few leeway studies have data for high wind
speeds. Therefore, estimates for high”
From “Some craft show a tendency to drift considerably off”
to “Most craft show atendency to have leeway off”

Replace this entire paragraph with the following:

“The combined effects of the uncertainties in
both environmental data and drift characteristics of the search
object are taken into account by calculating the probable drift
error rate (total probable drift velocity error) in knots.
Multiplying the length of the drift interval in hours by this
value gives the total probable drift position error (Dg). If
uncertainty values are unavailable, a probable error rate of 0.3
knots is usually assumed for each component of the drift
velocity. The greater the uncertainty about the object’s drift
characteristics or the winds and currents driving it, the greater
the probable drift error rate estimate will be.”

From “(1) For point datums’ to “For single point and leeway
divergence datums’

From “length of the line (L)” to “length of the datum
line (L)"
From “rectangle (line datums)” to “rectangle (leeway
divergence

and line datums)”

3

Optimal Search
4.6.9(b)
46.11 Note — 1
4.6.12 last
4.6.14(b)
4.6.17
4.7.4(b)(2) last

2 From*“line (L)” to “datum line (L)”
From “around datum points or along datum lines’ to
“for single point, leeway divergence and line datums’
From “(for line datums)” to “(for leeway
divergence and line datums)”

2 From “is as large, or larger than” to
“isaslarge as, or larger than”
3 From “then the total POC for the two searches

would be 75%" to “then the total POS for the two searches
would be 75%"
Equation From“+ ... + POC," to“+ ... + PO

From “search is about 82%” to “search is about 87%"
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Page Section Line
4-23 4.7.4(c) 5

424 475b)(2) 8

39 equation
4™ equation

next line
5™ equation
next line

4-26  4.7.6(d) last sentence

476(6)(1) 2
427 47662 5
429 476(6)3) 5

Figure 4-18  Tria 2
4-30 4.7.6(h)(2) 3

4-33 4.7.8 6
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Proposed Change

Add: “Probability maps are very useful when searching for
stationary search objects even when the map probabilities
must be updated by hand. Their use is aways highly
recommended for this type of search. However, when
searching for moving objects, such as a boat or raft adrift on
the ocean, maintaining probability maps by hand can prove to
be very difficult. Updating of probability maps to account for
both unsuccessful prior searching and increasingly uncertain
search object drift is such a complex task that it is better left to
computers programmed for the purpose.”
From “the optima search factor ... is 1.4" to “the optimal
search factor ... is1.5"
From“=14" 10=14NM”" to“=15" 10=15NM"
From“=2" 14" 100 = 2800 NM*’ to

“=2° 15 100 = 3000 NM?’
From*“whichisa28 NM” to “which isa 30 NM”
From “4000/2800 = 1.4” to “4000/3000 = 1.33"
From “the POD for this search is about 92%" to “the POD for
this search is about 74%"
From “a sweep width of 5.0 nautical miles’ to “a sweep width
of 2.0 nautical miles’
From“150 " 4~ 5=1200" to“150 " 4~ 2 =1200"
From“POSof 2/3 ~ 0.25" to“aPOC of 2/3 "~ 0.25”
From “would be 0.8 ~ 0.47 or 38.6%" to “would be 0.8 °
0.47 or 37.6%"
From “POS = 38.6%" to “POS = 37.6%"
From “producing a POS of 23.40%" to “producing a POS of
23.70%"
From “necessary, but sometimes difficult, task. The first
step” to “necessary, but often difficult, task if probability
maps are to be used effectively in this situation. The
generation and maintenance of probability maps for searches
involving moving objects is best left to computers
programmed for the purpose. To manualy update a
probability map for a drifting object, the first step”
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Appendix K — Determining Datum

Page Item Line Amendment

K-i M odify table of contents as needed to reflect changes outlined
below.

K-2 K.25 2 From “paragraph K.1.2.3(a)” to “paragraph K.2.2(a)”

K-6 B.4 2 From*“Table N-14" to “Table N-13"

B.8 1 From“(dy=TAS " tg)" to“(0y = (TAS " t4)/60)”

K-8 B.8 1 From “time of descent (B.7)” to “time of descent B.7) and
divide the result by 60 to get the glide distance in nautica
miles’

K-9 B.14 6 From “enter the sum of” to “enter the larger of”

K-11 2 title From “Computing the Total Hours” to “Computing the Total
Altitude Loss”

4 3 From “in the drift interval” to “in the atitude loss’
5 1 From“Goto B.5" to“Goto line B.10”
K-13 to K-25 Replace al pages with the attached Datum Worksheet,

Datum Worksheet Instructions, and supporting worksheets
and instructions (attached pages K-13 to K-39).
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Appendix L — Search Planning and Evaluation

Page Item Line

L-1toL-4

L-17 13 4

L-18 14 “Total POC ...”

L-5toL-18
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Amendment

M odify table of contents as needed to reflect changes outlined
below.

Replace these pages with the attached worksheets and
instructions (attached pages L-1 to L-24).

Insert the following sentence after “probability map.”:
“Complete the new probability map by copying the POC
values for the remaining (un-searched) cells from the previous
probability map.”

Replace instructions with the following:

“Add the POC values from all cells on the new probability
map to get the total probability of containment remaining after
the latest search.”

Re-number pages as needed (L-25 to L-38 if format of
attached pages L-1 to L-24 is preserved).



Page Item
M-1  Title
2
M-2  Title
2
M-4 2
M-5 2
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Appendix M —Preparing Initial Probability M aps

Line

2

2

Amendment
From “For Point Datums” to “For Single Point Datums”
From*“line 25” to “line 14.b”

From “For Point Datums Instructions” to “For Single
Point Datums Instructions”

From*“line 25” to “line 14.b”
From*“line 25" to “line 14.b”

From*“line 25" to “line 14.b”
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Page Item Line
N-2  Figure N-2
N-3  FigureN-3
N-4 2
N-6 TableN-5
N-7  Table N-6
Table N-7
Table N-8
N-9 TableN-12 4000

N-7 to N-20
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Appendix N — Tables and Graphs

Amendment

Replace with attached Figure N-2 for “Life Rafts, Survival
Craft and Persons in the Water.”

Replace with attached Figure N-3 for “Power Vessels, Sailing
Vessels and Person-powered Craft.”

From “of the distressed craft and the of the search facilities”
to “of the distressed craft and of the search facilities” i.e.,
delete the extra “the”.

Replace with attached “Table N-5 Sweep widths for
helicopters (km (NM)).”

Replace with attached “Table N-6 Sweep widths for fixed-
wing aircraft (km (NM)).”

Replace with attached “Table N-7 Weather correction factors
for all types of search facilities.”

Replace with attached “Table N-8 Speed (velocity) correction
factors for helicopter and fixed-wing aircraft search facilities.”

In the second column under Distance in nautical miles,
change value from “47” to “74”

Re-number pages as needed to accommodate the larger
sweep width tables.
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New Pagesto Appendix K
Datum Worksheet
For Computing Drift in the Marine Environment
CaseTitle: Case Number: Date:
Planner’s Name: Datum Number: SearchPlan. ABC
Search Object:
A. Starting Position for this Drift Interval
1. Type of Position Last Known Position LKP
(Circle one) Estimated Incident Position EIP
Previous Datum PD
2. Position Date/Time Z
3. Latitude, Longitude of Position N/S W/E
B. Datum Time
1. Commence Search Date/Time Z
2. Drift Interval ___Hours
C. Average Surface Wind (ASW)
(Attach Average Surface Wind (ASW) Wor ksheet)
1. Average Surface Wind (ASW) T KTS
2. Probable Error of Drift Velocity due to
Probable Error of Average Surface Wind (ASWDV,) KTS
D. Total Water Current (TWC)
(Attach Total Water Current (TWC) W or ksheet)
1. Tota Water Current (TWC) _°T KTS
2. Probable Total Water Current Error (TWC,) KTS
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E. Leeway (LW)
(Attach L eeway (LW) Wor ksheet)

1. Left of down wind °T KTS
2. Right of down wind °T KTS
3. Probable Leeway Error (LWe) KTS

F. Total Surface Drift
Use a Manoeuvring Board or Calculator to add Total Water Current and Leeway vectors. (See

FigureK-1a)

(left of down wind)  (right of down wind)

1. Drift Directions T °T
2. Drift Speeds KTS KTS
3. Drift Distances (lineF.2" lineB.2) NM NM
4. Total Probable Drift Velocity Error (DVe) KTS

(Dve = JASNDVZ + TWCZ + vaj)

G. Datum Positions and Diver gence Distance
Using a Chart, Universal Plotting Sheet or Calculator, determine the datum positions and

divergence distance (DD) (See Figure K-1b.)

1. Latitude, Longitude (left of down wind) N/S WI/E
2. Latitude, Longitude (right of down wind) N/S W/E
3. Divergence Distance (DD) NM

H. Total Probable Error of Position (E) and Separation Ratio (SR)
(Attach Total Probable Error of Position (E) Worksheet)

1. Total Probable Error of Position Squared (E?) NM?

2. Tota Probable Error of Position (E) NM

3. Separation Ratio (SR= DD/E)

4, Gotothe Total Available Search Effort Worksheet.

I'\COMSAR\5\8A1.DOC



COMSAR 5/8/Add.1
ANNEX

Page 23

Datum Worksheet (Marine Environment) Instructions

Introduction. The Datum Worksheet is used to compile information from other worksheets and
compute a new Datum Position. A Datum Worksheet should be completed for each initial datum

point.

Complete the information at the top of the page, then go to Part A.

A. Starting Position for thisDrift Interval

1. Typeof Position

2. Position Date/Time

3. Latitude, Longitude of Position

B. Datum Time

1. Commence Search Date/Time

2. Drift Interval

C. Average Surface Wind (ASW)

I'\COMSAR\5\8A1.DOC

Circle the appropriate source of information about the
starting position for this drift interval. If the initia
position is the last known position (as clearly and
accurately reported by the distressed vessel, an
eyewitness, or a remote sensor), circle “LKP.” If the
initial position was estimated by dead reckoning or
determined by remote sensing with a large probable error
or as ambiguous positions (e.g. pairs of positions
sometimes reported by COSPAS/SARSAT), circle “EIP.”
If the initial position for this drift interval was a datum
position computed for a previous drift interval, circle
“PD.”

Enter the date time group (DTG) of the starting position.
Example: 231200Z FEB 99.

Enter the latitude and longitude of the starting position for
this drift interval.

Enter the date and time when the next search will begin in
date time group (DTG) format. This will be the time for
which the next datum position is computed.

Subtract the starting position date and time (line A.2) from
the commence search date and time (line B.1). If
necessary, convert the result from days and hours to get
the number of hours between the two date time groups.

If the search object has no leeway and wind current is not
afactor, leave Part C blank and go to Part D. Otherwise,
go to the Average Surface Wind (ASW) Worksheet and
compute the average surface wind for this drift interval.
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1. Average Surface Wind (ASW)

2. Probable Error of Drift Velocity

dueto ASW: (ASWDV,)

D. Total Water Current (TWC)

1. Total Water Current (TWC)

2. Probable Total Water Current
Error (TWC,)

E. Leeway (LW)

1. Left of down wind

2. Right of down wind

3. Probable Leeway Error (LWk)

F. Total SurfaceDrift

1. Drift Directions
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Enter the average surface wind direction in degrees true
and the average surface wind speed in knots from line A.2
of the Average Surface Wind (ASW) Wor ksheet.

Enter the estimated probable error of the drift velocity

that will be caused by the probable error of the average
surface wind from line B.2 of the Average Surface Wind
(ASW) Worksheet.

Enter the total water current direction in degrees true and
the total water current speed in knots from line A.2 or line
B.5 of the Total Water Current (TWC) Worksheet, as

appropriate.

Enter the estimated/computed probable error of the total
water current from line A.3 or line B.6 of the Total
Water Current (TWC) Worksheet, as appropriate.

Enter the leeway direction to the left of the down wind
direction in degrees true and the leeway speed in knots
from line 6.a of the L eeway (L W) Wor ksheet.

Enter the leeway direction to the right of the down wind
direction in degrees true and the leeway speed in knots
from line 6.b of the Leeway (LW) Wor ksheet.

Enter the estimated probable leeway error from line 7 of
the L eeway (LW) Worksheet.

The total surface drift velocities are the vector sum of the
total water current velocity from line D.1 and each of the
leeway velocities from lines E.1 and E.2. Multiplying
each of the total surface drift speeds by the drift interval
produces the total surface drift distances.

Using a manoeuvring board or calculator, add the total
water current vector from line D.1 to each of the leeway
vectors from lines E.1 and E.2 to compute two resultant
surface drift velocity vectors. Figure K-1ais an example
of how the two drift velocity vectors might appear. Enter
the direction of each resultant surface drift velocity vector.



2. Drift Speeds

3. Drift Distances

4. Total Probable Drift Velocity
Error (DVe)

G. Datum Positions and Divergence
Distance

1. Latitude, Longitude
(left of down wind)

2. Latitude, Longitude
(right of down wind)

3. Divergence Distance (DD)
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Enter the magnitude of each resultant surface drift velocity
vector.

Multiply the drift speeds (ine F.2) by the drift interval
(line B.2) and enter the resullts.

Compute the probable error of the surface drift velocity
vectors by taking the square root of the sum of the squared
errorsfrom linesC.2, D.2, and E.3.

(Dve = JASNDVZ + TWC? + LVVeZ)

Determine and plot the datum positions and determine
the distance between them. (See Figure K-1b.)

Using a chart, universal plotting sheet, or a calculator,
determine the latitude and longitude of the datum position
based on the total drift direction (ine F.1) and distance
(line F.3) from the starting position (ine A.3) for the
datum that lies to the left of the down wind direction. Plot
the position.

Using a chart, universal plotting sheet, or a calculator,
determine the latitude and longitude of the datum position
based on the total drift direction (ine F.1) and distance
(line F.3) from the starting position (ine A.3) for the
datum that lies to the right of the down wind direction.
Plot the position.

Using a chart, universal plotting sheet, or a calculator,
determine the divergence distance between the two
datums. (See FigureK-1b.)

H. Total Probable Error of Position (E) and Separation Ratio (SR)

1. Tota Probable Error of
Position Squared (E?)

2. Total Probable Error of
Position (E)
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Enter the square of the total probable error of position
from line D.1 of the Total Probable Error of Position
Worksheet. This value will be used later with the Effort
Allocation Worksheet.

Enter the total probable error of position from line

D.2 of the Total Probable Error of Position Worksheet.
This value will aso be used with the Effort Allocation
Worksheet.



COMSAR 5/8/Add.1

ANNEX
Page 26
3. Separation Ratio (SR) Divide the divergence distance (DD) on line G.3 by the
total probable error of position on line H.2 and enter the
result. Stated as a formula, SR = DD/E. This value will
also be used with the Effort Allocation Wor ksheet.
4. GototheTotal Available Proceed to the Total Available Search Effort
Sear ch Effort Worksheet Worksheet to continue planning the search.
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Figure K-1a — Drift Velocity Vectors With Leeway Divergence
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Figure K-1b — Drift Distances and Divergence Distance
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Average Surface Wind (ASW) Wor ksheet
Case Title: Case Number:
Planner’s Name: Datum Number:

A. Average Surface Wind

1. Surface Wind Data

Date:

Search Plan: AB C

NM

NM

NM

NM

NM

NM

NM

NM

NM

Time of Time NumberWind Wind Wind
Observation Interval of HoursDirection Speed Contribution
A)  (B) (© (A" C)
- °T KTS
- °T KTS
- °T KTS
- °T KTS
- °T KTS
- °T KTS
- °T KTS
- °T KTS
V ector Sum of
Total Hours Contributions °T
(D) B ()
2. Average Surface Wind (ASW) [(E)°T (F/D) KTS] °T

B. Probable Error

1. Probable Error of the Average Surface Wind (ASW,)

2. Probable Error of Drift Velocity due to
Probable Error of the Average Surface Wind (ASWDV,)

Goto Part C on the Datum Wor ksheet.
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Average Surface Wind (ASW) Worksheet Instructions

Introduction. The purpose of this worksheet is to compute a weighted average of wind velocity
vectors over some period of time, usually a drift interval. Average surface wind is used to estimate
wind current and leeway. The contribution of each wind observation or estimate is weighted
according to the amount of time it was in effect. For example, a wind that has been in effect for
twelve hours will have twice as much influence on the average wind as one that was in effect for only
six hours. In general, wind averages should not be used for intervals exceeding 24 hours in length.

Wind observations and estimates are not exact and forecast wind data is even less accurate.
Furthermore, the winds experienced by the search object can never be known precisely. Therefore, it
IS necessary to estimate the probable error of the average surface wind acting on the search object and
the amount of probable error this will introduce into the drift computations. This amount will be used
to compute the total probable error of position.

A. Average Surface Wind (ASW)

1. Surface Wind Data For each available wind value in this drift interval,
enter the time of the observation, the starting and
ending times of the time interval during which that
wind value was in effect, the number of hours in the
interval (ending time minus starting time), the wind
direction, the wind speed, and the wind contribution
for that interval (wind speed times the number of
hours in the interval).

2. Average Surface Wind Add the hours in the “Number of Hours’ column to
get the “Total Hours” (D). (The total hours should
equal the number of hours in the drift interval from
line B.2 of the Datum Worksheet. If thisis not the
case, the difference should be explained.) Use a
manoeuvring board or a calculator to compute the
direction (E) and speed (F) of the vector sum of all
the wind contribution vectors. Copy the direction of
this vector sum (E) to the average surface wind
direction on line A.2 of this worksheet. Divide the
speed of the vector sum (F) by the total hours (D)
and enter the result as the average surface wind
speed on line A.2 of this worksheet. Copy the
average surface wind direction and speed to line C.1
of the Datum Wor ksheet.
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B. Probable Error

1. Probable Error of ASW Estimate the probable error of the average surface
wind. If no vaue is available, enter 5 knots for
observed winds, 8 knots for forecast winds.

2. Probable Error of Drift Velocity Estimate the probable error of the drift velocity that
due to Probable Error of the Average  will be caused by the probable error of the average
Surface Wind (ASWDV,) surface wind. If no better estimate is available, enter

0.3 knots for observed winds that are either
relatively steady or change gradually in speed or
direction. Enter 0.5 knots for forecast winds and
highly variable observed winds such as winds that
suddenly shift during the passage of storms or
weather fronts. Copy this value to line C.2 of the
Datum Worksheet. See note below for more
information.

Note: The probable error of the average surface wind (ASW) contributes to the total probable drift
velocity error (DVe) in two ways. The ASW, increases the total probable wind current error and the
total probable leeway error. The value recorded on line B.2 of the Average Surface Wind (ASW)
Worksheet is an estimate of the combined effects of the increased probable errors in wind current
and leeway due to the probable error in the average surface wind. Caution: The probable wind
current error (WC,) entered on line 7 of the Wind Current (WC) Worksheet represents only the
probable error in the wind current estimate that still exists even when the average surface wind is
precisely known. It does not include any error due to uncertainty about the average surface wind
value used to estimate the wind current. Similarly, the probable leeway error (LWs) entered on line 7
of the Leeway (LW) Wor ksheet represents only the probable error in the leeway estimate that still
exists even when the average surface wind is precisely known. It also does not include any error due
to uncertainty about the average surface wind value used to estimate the leeway.
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Total Water Current (TWC) Wor ksheet
CaseTitle: Case Number: Date:
Planner’s Name: DatumNumber:  SearchPlan. ABC
A. Observed Total Water Current (TWC)
1. Source (datum marker buoy (DMB), debris, ail)
2. Observed Set/Drift °T KTS
3. Probable Error of Observation (TWC) KTS
4. Goto Part D on the Datum Worksheet.
B. Computed Total Water Current
1. Tidal Current (TC)
a. Source (tidal current tables, local knowledge)
b. Tidal Current (TC) Set/Drift °T KTS
(Attach any tidal current computations)
c. Probable Error of Tidal Current (TC,) KTS
2. Sea Current (SC)
a. Source (Atlas, Pilot Chart, etc.)
b. SeaCurrent (SC) Set/Drift °T KTS
c. Probable Error of Sea Current (SCy) KTS
3. Wind Current (WC)
(Attach Wind Current Worksheet)
a.  Wind Current (WC) Set/Drift °T KTS
b. Probable Error of Wind Current (WCy) KTS
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4. Other Water Current (OWC)
a. Source (local knowledge, previous drifts, etc.)

b. Other Water Current (OWC) Set/Drift

°T

c. Probable Error of Other Water Current (OWC,)

5. Computed Total Water Current (TWC) Set/Drift

°T

6. Computed Probable Total Water Current Error (TWC,)
(TWC, = |[TCZ + SCZ +WC + oW )

7. Go to Part D on the Datum Wor ksheet.
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Total Water Current (TWC) Worksheet Instructions

Introduction. Total water current may be determined by observing the drift of objects that have little
or no leeway. Total water current may also be determined or estimated using data from tidal current
tables, sea current atlases, a wind current graph or computational procedure, and other sources. Often
the Total Water Current will be the vector sum of two or more of these values.

None of the values will be exact and each will have at least some probable error. It is necessary to
estimate the sizes of these probable errors. If two or more current vectors are added to determine the
total water current, then the probable error of the total water current must be computed from the
probable errors of the individual currents. This value will then be used to compute the total probable
error of position.

If available, observed total water current at or near the scene is preferable to computed or estimated
values. If total water current observations are available, complete Part A of this worksheet and
record the result in Part D of the Datum Worksheet. If total water current observations are not
available, complete the applicable sections of Part B of this worksheet and record the result in Part
D of the Datum Wor ksheet

A. Observed Total Water Current Datum marker buoys (DMBs) and debris with little
freeboard tend to drift with the surface current. Early
observations derived from relocating identifiable objects
may be questionable due to navigational error.
Sdf-locating DMBs are generally very accurate although
the data returned may require some processing to be
useful.

1. Source Enter the type of object whose drift was observed to
determine the total water current.

2. Observed Set/Drift Enter the true direction and drift of the observed object.

3. Probable Error of Observation Enter the estimated probable error of the observed total
(TWC) water current as it relates to the search object’s probable
starting position. Factors to consider include the probable
position errors of the observations, the distance between
the observations and the search object’s probable starting
position, the amount of time since the last observation, and
the amount of variability of the currents in the area of
interest. If the observations are considered to be of good
to excellent quality and representative of the current at the
search object’'s (unknown) location, enter 0.1 knots.
Otherwise, enter 0.2 knots.
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4, Goto Part D of the
Datum Wor ksheet

B. Computed Total Water Current

1. Tidal Current (TC)

a. Source

b. Tida Current (TC) Set/Drift

c. Probable Error of Tidal
Current (TCy)

2. SeaCurrent (SC)
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Enter the true direction and speed (line A.2) on line D.1 of
the Datum Worksheet. Enter the probable error (ine
A.3) online D.2 of the Datum Worksheet.

Enter values only for those currents that are present at the
search object’s location. For any current that is not
present, leave the set, drift, and probable error blank.

General Rule: In coastal waters, tidal currents will usually
be important. To compute tidal current, search planners
should consult published Tidal Current Tables, if
available, for the vicinity of the datum position. Local
knowledge is aso often of great value in dealing with drift
due to tidal currents.

Enter the source of the tidal current information.

Enter the true direction and speed of the average, or net,
tidal current for the drift interval.

Enter the estimated probable error of the computed or
estimated tidal current as it relates to the search object’s
approximate location. Factors to consider include the
distance between the reference location shown in the tidal
current tables and the search object’s probable starting
position and the amount of variability of the currents in
the area of interest. If no better estimate is available, enter
0.3 knots.

General Rule: Sea currents derived from long-term
seasonal averages taken over a wide area .g., currents
taken from a pilot chart or atlas of surface currents) are
most useful in areas that are well off shore. Currents from
these sources generally should not be used when
computing total water current in coastal waters, especialy
when the distance from the shore of a large land mass is
less than 25 miles and the water depth is less than 300 feet
(100 metres, 50 fathoms). If local and regional data on
short-term coastal surface currents are available, or if such
data is available from a validated computerized circulation
model, these values should be used. If not, sea current
should be ignored and TWC should be calculated using
only the wind current (WC) and tidal current (TC).



2. Sea Current (SC) (continued)
a. Source
b. SeaCurrent (SC) Set/Drift

c. Probable Error of Sea
Current (SCy)

3. Wind Current (WC)

a.  Wind Current (WC) Set/Drift

b. Probable Error of Wind
Current (WCy)

4. Other Water Current (OWC)

a. Source

b. Other Water Current (OWC)
Set/Drift

c. Probable Error of Other
Water Current (OWC,)

5. Computed Total Water Current
Set/Drift
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Enter the source of the sea current information.

Enter the true direction and speed of the sea current from
the information source.

Enter the estimated probable error of the sea current as it
relates to the search object’'s approximate location.
Consider the amount of variability of the currents in the
area of interest. If no better estimate is available, enter
0.3 knots.

Go to the Wind Current Worksheet, compute the wind
current, and attach the worksheet.

Enter the true direction and speed of the wind current from
line 6 of the Wind Current Worksheet.

Enter the estimated probable error of the wind current
from
line 7 of the Wind Current Worksheet.

Genera Rule: Other Water Current is current that does
not fall into one of the other categories. For example, the
discharge of large rivers into the sea can affect the currents
many miles from shore.

Enter the source of this current information.

Enter the true direction and speed of this current from the
information source.

Enter the estimated probable error of this current as it
relates to the search object’'s approximate location.
Consider the amount of variability of the currents in the
area of interest. If no better estimate is available, enter
0.3 knots.

Using amanoeuvring board or calculator, compute the
vector sum of all the above water currents. Enter the
resultant direction (set) and speed (drift) in the spaces
provided.
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6. Computed Total Probable
Water Current Error (TWCy)

7. Goto Part D of the
Datum Wor ksheet
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Compute the probable error of the total water current by
taking the square root of the sum of all the squared water
current errors. Stated as a general formula,

TWC, = /TCZ + SCZ +WC? + OWC?

Usually only some of these terms will be used. For
example, if the object is well out to sea beyond tidal
influence, then the term TC, is removed from the formula
above.

Enter the computed total water current true direction and

speed (ine B.5) on line D.1 of the Datum Worksheet.
Enter the probable total water current error (ine B.6) on
line D.2 of the Datum Worksheet.
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wWind Current (WC) Worksheet
CaseTitle: Case Number: Date:
Planner’s Name: Datum Number: SearchPlan. ABC
Wind Current (WC)
1. Average Surface Wind (ASW) °T KTS
(from Datum Wor ksheet, line C.1)
2. Down Wind Direction (ASW direction + 180°) °T
3. Wind Current Drift KTS
(from Figure N-1)
4. Divergence of Wind Current * °
(from Figure N-1)
5. Wind Current Set °T
(Down wind direction * Divergence of Wind Current)
(Add Divergence in northern hemisphere, subtract in southern hemisphere.)
6. Wind Current (WC) Set/Drift °T KTS
7. Probable Error of Wind Current (WC) KTS

8. GotolineB.3onthe Total Water Current (TWC) Wor ksheet.
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Wind Current (WC) Worksheet Instructions

Introduction. Local wind blowing over the ocean’s surface generates a current in the water. Usually
this current is in addition to the average sea current found in atlases and on pilot charts. Therefore, it
is necessary to estimate this current and the probable error of the estimated value.

Wind Current (WC)

1. Average Surface Wind (ASW)

2. Down Wind Direction

3. Wind Current Drift

4. Divergence of Wind Current

5. Wind Current Set

6. Wind Current (WC) Set/Drift

7. Probable Wind Current Error (WCy)
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Caution: In areas where the wind is nearly constant over
long periods, like the trade winds, it may not be
appropriate to add wind current to the average sea current.
Also, the sea current values estimated by some computer
models include the local wind current. Search planners
should not compute and add wind current to this type of
data.

Enter the computed average surface wind from the Datum
Worksheet (line C.1).

Add (or subtract) 180° to (from) the average surface wind
direction to get the down wind direction.

Go to Figure N-1, Local Wind Current Graph and
Table, find the wind current that corresponds to the speed
of the average surface wind on line 1.

Go to Figure N-1 and find the appropriate value for the
divergence of the wind current from the down wind
direction based on the approximate latitude of the search
object.

In the northern hemisphere, add the divergence from line 4
to the down wind direction from line 2 If the result is
greater than 360°, subtract 360°. In the southern
hemisphere, subtract the divergence on line 4 from the
down wind direction on line 2 If the result is less than
zero, add 360°.

Enter the set from line 5 and the drift from line 3.

Enter the estimated probable error of the wind current.
Factors to consider include the distance between the wind
observations and the search object's probable starting
position, the amount of time since the last wind
observation, and the amount of variability of the winds in
the area of interest during the drift interval. Wind current
estimates based on the average of highly variable winds
tend to have larger probable errors than those based on
steady winds. If no better estimate is available, enter
0.3 knots. See note below for more information.
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8. GotolineB.3ontheTotal Enter the wind current set and drift (line 6) on line B.3.a of
Water Current (TWC) Worksheet the Total Water Current (TWC) Worksheet. Enter the
probable error of the wind current (line 7) on line B.3.b of

the Total Water Current (TWC) Worksheet.

Note: The relationship between wind and wind current is not precisely understood, especially when
there is significant variation in the wind over the interval of interest. For this reason the wind current
estimate has some probable error that is independent of the probable error in the average surface
wind. The probable wind current error (WC;) entered on line 7 of the Wind Current WC)
W or ksheet represents only the probable error in the wind current estimate that is still present even
when the average surface wind is precisely known. It does not include any error due to uncertainty
about the average surface wind value used to estimate the wind current. The additiona error due to
uncertainty about the average surface wind is included in the Probable Error of Drift Velocity due
to Probable Error of the Average Surface Wind (ASWDV,) entered on line B.2 of the Average
Surface Wind (ASW) Worksheet and line C.2 of the Datum Wor ksheet.
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Leeway (LW) Worksheet
Case Title: Case Number:
Planner’s Name: Datum Number:
Search Object:

1. Average Surface Wind (ASW)
(from Datum Worksheet, line C.1)

2. Down Wind Direction (ASW direction + 180°)

3. Leeway Speed
(from Figure N-2 or N-3)

4. Leeway Divergence Angle
(from Figure N-2 or N-3)

5. Leeway Directions
a. Left of downwind (line2—line 4)
b. Right of downwind (line 2 + line 4)

6. Leeway (LW)

a. Left of down wind

b. Right of down wind

7. Probable Leeway Error (LWy)
(from Figure N-2 or N-3)

8. Goto Part E on the Datum W orksheet.
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Leeway (LW)Worksheet Instructions

Introduction. Leeway isthe movement of an object through the water due to wind and waves acting
on the object. Leeway speeds for various types of objects may be estimated by using the graphs in
Figures N-2 and N-3. Estimating leeway direction is more difficult. Lack of symmetry in the search
object’s shape either above or below the waterline may cause it to have leeway in a direction that is
not directly down wind. The leeway divergence angles given in Figures N-2 and N-3 are the average
differences between the object’s direction of leeway and the down wind direction. For example, an
object with aleeway divergence of + 45° has a leeway that is, on average, either 45° to the left of the
down wind direction or 45° to the right of the down wind direction. Since the leeway of objects that
tend to diverge from the down wind direction is equally likely to be to the left or right of the down
wind direction, it is necessary to account for both possibilities. It is also necessary to account for the
probable error of the leeway estimate.

The leeway values obtained from Figures N-2 and N-3 are not exact. They are average values for the
types of objects shown. All the values have at least some probable error. It is necessary to estimate
the size of this probable error so the total probable drift error may be computed.

1. Average Surface Wind (ASW) Enter the value for the average surface wind direction and
speed from the Datum Worksheet line C.1.

2. Down Wind Direction Add (or subtract) 180° to (from) the average surface wind
direction to get the down wind direction.

3. Leeway Speed Find the description in Figure N-2 or N-3 that most
closely corresponds to the search object. Use the
corresponding line on the graph and the average surface
wind speed (line 1) to find the leeway speed. Enter this
value in the blank provided.

4. Leeway Divergence Angle Use the same description as the one used for line 3 to find
the search object’s leeway divergence angle on Figure
N-2 or N-3. Enter the leeway divergence angle that
appears in parentheses ( ) next to the search object’s

description.
5. Leeway Directions

a. Left of Down Wind Subtract the leeway divergence angle (ine 4) from the
down wind direction (ine 2. If the result is less than
zero, add 360°.

b. Right of Down Wind Add the leeway divergence angle (ine 4) to the down
wind direction (line 2). If the result is greater than 360°,
subtract 360°.

6. Leeway (LW

a. Left of Down Wind Enter the direction from line 5.a and the speed from
line 3.

b. Right of Down Wind Enter the direction from line 5.b and the speed from
line 3.
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7. Probable Leeway Error Using the same description as the one used for line 3, find
the probable error of the search object’s leeway estimate
on Figure N-2 or N-3. Enter the probable leeway error
that appears in brackets [ ] next to the search object’s
description. Copy this value to line E.3 of the Datum
Worksheet. See note below for more information.

8. Goto line E onthe Datum Enter the“left” direction and speed from line 6.aon

Wor ksheet line E.1 of the Datum Worksheet. Enter the “right”

direction and speed from line 6.b on line E.2 of the
Datum Worksheet. Enter the probable leeway error from
line 7 on line E.3 of the Datum Worksheet.

Note: Figures N-2 and N-3 are based on the best and latest information from leeway experiments.
However, the values obtained from the graphs are not exact and are still subject to some probable
error. The probable leeway error (LW;) entered on line 7 of the Leeway (LW) Worksheet represents
only the probable error in the leeway estimate that still exists even when the average surface wind is
precisely known. It does not include any error due to uncertainty about the average surface wind
value used to estimate the leeway. The additional error due to uncertainty about the average surface
wind is included in the Probable Error of Drift Velocity Due to Probable Error of the Average
Surface Wind (ASWDVg) entered on line B.2 of the Average Surface Wind (ASW) Worksheet
and line C.2 of the Datum Wor ksheet.
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Total Probable Error of Position (E) Wor ksheet
For Land and Marine Environments

Case Title: Case Number: Date:

Planner’s Name: Datum Number: Search Plan: AB C

A. Probable Distress Incident/Initial Position Error (X)
(Goto line 1 to compute probable error of the distress incident position. Go to line 6 if the
starting position for this drift interval is a previous datum.)

1. Navigational Fix Error NM
(from Table N-1 or N-2)

2. Dead Reckoning (DR) Error Rate %
(from Table N-3)

3. DR Distance Since Last Fix NM

4. DR Navigational Error (lineA.2" lineA.3) NM

5. Glide Distance (if aircraft/parachute descent heading is unknown) NM

6. Probable Initial Position Error (X) NM

(X=lineA.1+lineA.4+lineA.5)or
(X = Total Probable Error of Position from line H.2 of previous Datum Wor ksheet.)

B. Total Probable Drift Error (De)

1. Drift Interval Hours
(from line B.2 of the Datum W or ksheet)

2. Probable Drift Velocity Error (DVe) KTS
(from line F.4 of the Datum Wor ksheet)

3. Tota Probable Drift Error (D) NM
(De=1lineB.1" lineB.2)
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C. Probable Search Facility Position Error (Y)

1. Navigational Fix Error
(from Table N-1 or N-2)

2. Dead Reckoning (DR) Error Rate
(from Table N-3)

3. DR Distance Since Last Fix

4. DR Navigational Error
(lineC.2" lineC.3)

5. Probable Search Facility Position Error ()
(Y=IlineC.1+lineC.4)

D. Total Probable Error of Position (E)

1. Sum of Squared Errors
(E*=X+ D¢ + Y’

2. Total Probable Error of Position
(E={Xx7+DZ+Y?)
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Total Probable Error of Position (E) Worksheet I nstructions

Introduction. The total probable error of position is a measure of the uncertainty about the search
object’s location and the ability of the search facilities to locate their assigned search areas accurately.
Total probable error of position is used to determine the size of the optimal area to search with the
available search effort. The new datum position and total probable error of position data are carried
forward to the Effort Allocation Wor ksheet.

A. Probable Distress Incident/Initial If thisisthefirst Total Probable Error of
Position Error (X) Position Worksheet for this case, complete lines
A.lthrough A.6. Otherwise, go directly to line A.6
and enter the total probable error of position (E)
from line H.2 of the previous Datum W or ksheet.

1. Navigational Fix Error Enter the probable fix error based on the
navigational capability of the distressed craft.
Tables N-1 and N-2 provide estimates of probable
navigational fix error based on the type of
navigation and size of the distressed craft. These
values may be used when more accurate information
IS not available.

2. Dead Reckoning (DR) Error Rate Enter the probable error in DR position as a
percentage of the distance travelled since the last
navigational fix. Table N-3 provides estimates of
DR error rates based on the type and size of the
distressed craft. These values may be used when
more accurate information is not available.

3. DR Distance Since Last Fix Enter the estimated distance travelled by the
distressed craft since its last navigational fix.

4. DR Navigational Error Convert the percentage on line A.2 to a decimal
fraction and multiply it by the value on line A.3 to
get the DR Navigational Error.

5. Glide Distance (aircraft/parachute) If the incident involves an aircraft and the descent
heading is unknown for either the aircraft, a
parachute with a non-zero glide ratio or both, enter
the maximum estimated glide distance (aircraft glide
or parachute glide as appropriate). Otherwise, enter
zero.
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6. Probable Initial Position Error (X)

B. Total Probable Drift Error (D)

1. Drift Interval

2. Probable Drift Velocity Error (DVe)

3. Tota Probable Drift Error (D)

C. Probable Search Facility
Position Error (Y)

1. Navigational Fix Error

2. Dead Reckoning (DR) Error Rate

3. DR Distance Since Last Fix

4. DR Navigational Error

5. Probable Search Facility
Position Error (Y)
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If lines A.1 through A.5 were completed, compute
the Probable Initia Position Error as the sum of
lines A.1, A.4,and A.5. Otherwise, enter the total
probable error of position from line H.2 of the
previous Datum Wor ksheet.

Enter the drift interval in hours from line B.2 of the
Datum Worksheet.

Enter the probable drift velocity error from line F.4
of the Datum Worksheet.

Multiply the drift interval on line B.1 by the
probable drift velocity error on line B.2 to get the
total probable drift error.

Enter the probable fix error based on the
navigational capability of the search facility. Tables
N-1 and N-2 provide estimates of probable
navigational fix error based on the type of
navigation and size of the search facility. These
values may be used when more accurate information
IS not available.

Enter the probable error in DR position as a
percentage of the distance travelled by the search
facility between navigational fixes. Table N-3
provides estimates of DR error rates based on the
type and size of the search facilit